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(71) We, UNILEVER LIMITED, a 
conmaay organised under the laws of Great 
Britain, of Unilever Hcmse, Blackfriars, L^- 
don E/C 4, EngJand, do hereby declare ilie 
inventiDtt for which we pray that a patent may 
be granted to us and the method by which it 
is to be perf oimed, to be particularly described 
in and l^r the following statement: — 

The present invention concerns a fabnc- 
sofoemug con^ositiorL More particularly Ae 
preseot invention relates to a composition for 
jcdudng the rate of which cotton-contaimng 
fabrics became harsh or reducing the har^- 
n&s of sudi fabrks, »id ccmipositiott compris- 
ing celhilolydc enzymes. 

It is weK known m the art that washing of 
fabrics can cause severe hardening of the 
febrics. The degree of harshenii^ is depen- 
dent iq»n a number of factcn-s and conditions 
duriiffi washing operations, such as the deter- 
gent composftic«is used, the time and tempera- 
ture of the washing operatioi^ type of wash-^ 
ins machme, the doth/liquor ratio and the 
number of washes. Hiis problem is particdariy 
acute with fabrics made from cotton fibres, 
such as towels and napkins. Harshenu^ of 
fabrics of this type has been rax)gni2ed in the 
art, and several proposals have been made to 
rediKe such harsheoing. They include treat- 
meait of the Wyres after washing whh a soften- 
ing composidon, which contains a catkMiic 
detergent as the effective agent Such composi- 
ti<ws also often referred to as rinse ooodi- 
tiooers ottcc they are normaJly applied in the 
rkising sca^ of the washing operation, can 
have a saiSfactory effect A disadvantage of 
this nKthod of aUeviation of harshness of 
fabrics is, however, that it is only temporary, 
drat is until the next wa^ where the soften- 
iiffi df ect of the rmse conth'tioner is reduced. 

It has been found ±at treatment with ceilu- 
lalytic enzymes awnaining Q aiKi Q cdlulases 
sigmficandy reduces the rate at whidi new 
ccacon artides become har^ and can partially 
lestMB the original sofmess to already hardi 
cotton aatidcs. Cotton fabrics thus treated fed 



markedly softer after several wadies than those 
treated wkh a convendonal rinse coodittooa:. 
Surprisingly, furthermore, no agnfficant fatec 
damage occurs under user's condkiofis of the 
compositions of the invention, Mmffx m 
would eiqject the cdhiWytic enaganes to itouoe 

the strength of tiie cotton fibres. 

TTie present invendoQ therefore piwides a 
composrtkm for reducing Ac haishncss of 
cotton-conmnang fabrics, said comp ositiqi 
comprisiiig a celluloilytic enzyme as toon 
deifined, and a detergent active m^enal. Cdhi- 
Jolytic enzymes are well known; they are pgp- 
duced by fungi, for example by a siAmoqgsd 
cokure of a strain of Triidiodeima on wheat 
bran. Other examples are fur^ cdhMytk 
enzymes produced by cultures of Myroffieamn 
vermcaria, Aspergllus oiyca^ A^po^pDus 
niger, Botrytis cinerea. Bactenalodhdoiy^ 
enzymes are also known, eg. producea by 
strains of Strepiomyceces and Hym«MnycetK, 
The cellulolytic enzymes to b e tsed » the 
present iiwentioo contaan two type of oon- 
stitiKnts, called Cdhiase Q and Cdlulase C 
in whidi a B capable of ^Kt^Ae ^- 
glna)sidic 1,4 bond of cdhilose whereas the 
cettulase C, is not capoWc of owif «V Q- 
celilulase is required for untial preakoown ot 
cellulose. For funher details, reference is harc- 
by made to "Celhilases and thdr ^)piK<atratf , 
Proceedings of a siymposium. Amcrk^ Socb^ 
Special pSKcarion 95 (1969) page 23. In this 
reference Q-cefluhse is defined as an eazymc 
whose action is unspecified. It is reqmied for 
the hydrolysis of higjdy orieoted so^ cdldose 
by i8-l,4 glucanascs. The ceiBid olyoc en zymes 
of the present mventioo may funhonuw^ m 
additian to G and C cettulase comainnMnor 
amounts of other enzymes^ such as oaiw aase^ 
xylanase, amylase, ghicanase, iVi^i^to peaiias e, 
maltase, ©ccharose, prooease;, fipase^ peronase 
and phospholipase. 

Oinmadal G and Ci ceJlubse-cpntaaBDg 
cdlulolytk enzymes nonnafly oontam mmor 
amounts of such odier enzymes. 

Cellulolytic enzymes are commenaauy avail- 
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able, e.g. "Meicelase" ex Mdji Seika Kaisha d 
Ltd., 2 Chome Kyobadu, Chuo^, T<*yo, 
Japafl^ which is a ceUulolytic brown enzyme 
powder produced by culturii^ TriciKKienna on 

5 a solid medium of wheat or a Hquid medium 
containing bran. The water-extracted sotoiioii 
of die solid cukure or the filtrate of tte sub- 
ntei^ged culture is processed and diied to pro- 
duce a brown powder. 

10 Odier oonunerdaUy avaiM>le ceUulolytic 
enzymes are Enzyme 19 AF ex Rdmi and 
Haas Cy. a ceHulolytic enzyme produced by 
AspergiHus niger, Cellulase ex Kodi L^t code 
36845, ceHubase C— 7377 ex Sigma Cwp., and 

15 cellul<riyric enzyme P 500 and P 1500 ex 
Kidd Yakuk Co. I;id. OnozakBi, J^nn, made 
from Tidiodemia vkide. 

It has been found that, at die same Q con- 
tent, the more Q present the more agnificaat 

20 are the softening effects whidh can be ob- 
tained. It is believed, aWiou^ tins theory 
should not in any way be considered to be a 
limitation of the present mvendon, that Cx and 
Q coact in some way. There! omei it is essential 

25 that the ceMolytic enizyme prq)£mEaioi^ 

axe used in the present invention contain bodi 
constitutes Qr and Ci. 

The Ci and d acdvities can be dctenmned 
by the fotiowing method using two com- 

30 mercial prq>a£ations as exampl^. MeiceJase 
P and CeMase 1000 u/g ex AspeigiEus niger 
from Koch Ligjit Co. Ltd., code 3^45 have 
been determined for "Q" and for "C" in die 
following ways: 



A 500 ml Erienmeyer flasl^ containii^ 10 
ml of an aqueous soluticm of 1% the 
enzyme was broug^ to 40^C in a shak- 
ily apparatus. The solution was buffered 
to pH 4 by 0.05M acetk add/sodhmi 
acetate. Four pieces of filter paper (1cm 
X 1 cm; ScfateidiCTund SchuttNo. 595i) 
were added to the mixture. The time 
needol for complete disintegration of tte 
filter p£^ was taken as a measure 
Ci acdvity. 



35 



MeicekseP 
Cdlulase ex Koch 
Lig^ 



Hhouts 
not disint^xated 
even after 100 
hoiBS. 

The quicker the filter paper is degraded^ 
the more suitable the cellulolydc en2ynie 
is for use in the pr^ent invention. 
20 ml of a 1% sodium carboxymethji- 
cellulose (Tylose®, ex Farbwake 
Hossdi^ c<^ed C 300 P) aqueous sdiu- 
ti<m buff^ied to pH 5 v^di O.IM sodium 
acetate ai^ acetic acid, was incubated 
for 15 minutes at 40'^C widi dlffemit 
quantities of enzyme added in 2 ml water. 
After due inodiatton tlie reaction was 
stopped by adding 1 ml of 2N NaOH 
soh^cm. The viscosity of the SCMC sohi- 
tion was measured by means of an 
Ubbddide viscometer, coded 265657, and 
the viscosity was expressed m se con ds. 
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Results: 



Time 


Meicelase P 
oonoentration 
(M)% by weight 


Koch light (KL) 
Cellt^^e 
% by wdght 


Ratio 
KL/M 


570 sees. 


0 


0 




400 sees. 


7.5 X 10-*% 


4 X 10-»% 


5.3 


300 sees. 


1.6 X 10-3% 


1.1 X 10-*% 


6.9 


200 sees. 


4.4 X 10-»% 


2.9 X 10-2% 


6.6 



It is evident that tte Cx activity of the Koch 
Ligb: Celhilase is about sax times higher than 

70 that of Meicdase P. 

Naturally, mixtures of various CDzymss may 
be used, as long as diey a^ contakt cellu- 
Iol3rtic enzymes. Thus for ezampte^ amylases^ 
proteases and lipases may be used £a ooia- 

75 junction with the ceMolyttc enzyme& How- 
ever, care should be taken that those enzymes 
are used ti^t do not attadc the cellidolytic 
enzymes and that are active in die same pH 
range as the oedlulolytic enzymes. CeUulodytic 

80 enzymes are e.g. very resistant to proteolytic 
enzymes, and can therefore sadsfactonly be 
used together with these. Most celMolytic 
enzymes nowadays avafteble have a pH cpd- 



num bet wee n 2 and 10. Many types of ceSlu- 
lasss dedved from fungi have a pH optammi 85 
of about 5. Above pH 7 their activity k 
jssjirnxaSky greatly reduced, and therefore the 
ceUidolyttc enzymes derived from fungi ^khiM 
be used in the present invemiott iiK an add 
mediuuL BactezM ceHidases, such as those 90 
derived from Pseudomooas fl uo res c ens have^ 
however a pH optimum of 7—^, and there are 
also celhibses vodi a pH optimum of 10^ e.g. 
those derived fran amofiusc, DoliMla sp^os 
descrftwi in Biochemical Joitmai 99, (1966)^ 95 
page 214. Examples of simable enzymes to be 
us^ with fui^I and bacterial cellulolytic 
enzymes are lipases, such as those derived from 
bacteiia, eg. Cand»la lipoiytica, or £rom fnng^ 
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eg. Aspei^lus, or from the pancreas; amylases 
sadi as those obtained by submei^ fennenta- 
tion of a particular strain of Bac. subdJis (com- 
meicially available from Royai Fennentation 

5 Industries, Detft, Holkad, under the trade 
name Maxamyl® and from NOVO Industri 
A/S, Copenhagen, Denmaifc, under the trade 
name NOVO-amjdase), and proteases, such as 
papain, trypan, bacterial proteases of the 

10 subtilrsm type, e.g. from Bac. subtiMs, com- 
merciaHy avaibible e.g., Alcalase® {ex NOVO) 
and Maxatass® (ex Royal Fennentation In- 
dustries), and Rhozyme J— 25 (ex Rohm and 
Haas Qr), a powder mixture of a proteolytic 

15 enzyme and a minor amount of diastase, 
piec^itated on com starch as the canier 
material for the enzymes. 

The amount of ceiUulolytic enzymes to be 
used is of course dependent upon a number of 

20 factors, such as, in particukr, their activity, 
duiation of the fabric tmeatment, tonpcra- 
turc and so on. For most practicai purposes the 
arnoimt of Meicelase P may lie between 0.01— 
20% by wd^t of the fabric-treating com- 

25 posWon. The equivaleat amounJ^ in respea 
of Ci activity, of another ceUutolytic en^me 
preparation may also be used. 

The cdlulolytic enzymes may be applied to 
the fabrics m die fonn of an aqueous solu- 

30 tion, adjusted to the desked pH, or diey niay 
be formula^ as a dctergenit acdve material 
contaimmg oomposidOTi to be added to a wa^ 
Kquor. Sudi a composition may be a (pre-) 
soaking composition, or a main wadi cwn- 

35 position or a rinse composition. It is preferred 
to ai^ly fiH^ cedlufolydc enzymes during 
(pre-) soaking, since the normal main wash 
composirions have a pH unsuitable for the 
incoipoiaition of fungal cdlidolytic enzymes. 

40 Since, funheimorei rinse compositions are 
normailly acid, the ceMulodytic enzymes widi a 
pH optimum m the add range can be tjsed 
advantageously m such rmse compositioiK 
too. 

45 It has been found that optimum results can 
be obtained with a combination of cdiidolyric 
enzymes in a pre-wash step, and any suitable 
known rtee conditioniDg ownposition in the 
ifese stJcp after the main wadi. Oftm^ the 

50 lesuks thus obtained are si9)erior to either 
treatment alone. 

The compositians of the invenuon may be 
in any siritatte physical foim, such as liqmds, 
taiblets, powders, noodfces, and ribbons. 

55 The compositioiB of the invention may com- 
prise other constituents that are desirable in 
such softening composittons. Normally, a buffer 
system should be present if ceHudoIytic enzymes 



wkh an add pH optimum are used in die com- 
posrtioos. In such a case, the niinamum quantity 60 
of buffer ±(fdd be used, in order to avoid 
as mudi as possible a drop m pH value of the 
main wa^ liquor due to the overflow of the 
(acid) pre-soak liquor to die alkaline main 
wash liquor. Too great a drop in pH value 65 
would impair the deteigency of the main wash 
liquor. Citric acid, or any other suitable buffer 
system, proved to be sarisfactory. More citric 
add, with seme sodium citrate, may abo be 
used Odicr suitable buffer systems are fumaric 70 
or benzoic add. 

The compositions furtheimore contam a 
detergent active material Althou^ it has been 
suggested that anionic detergent active 
materials inhibit cellulolytic enzymes, tests 75 
have been carried out to this effect^ and some 
araonic detergent active materials fflce so^um 
dodecylbenzenesulfonate proved to be strongly 
inhibitory to the cellulolytic enzymes. Otfieis, 
like fatty alcohol sulphates proved to be less 80 
inhibitory, and alkyl ether sulphates and -caib- 
oxylates proved to give almost no uihibitiaQ. 
The inhibition can be reduced by incorpora- 
tion of noniomc detergents. Nonionic detergent 
active materials did not seem to be signihcandy 85 
inhibitory, nor did tertiary amine oxides or 
sulpho-betaines, and cationic detergent active 
materials are said in the prior art not to inhibit 
the cellulolytic enzymes at aE The composi- 
rions of the mvention therof ore pref eiaUy con- 90 
tain a nonionic and/or a cationic detergait 
active mataial. Suhable examples of amonjc, 
nonionic and cationic detergent active material 
can be found in Sdxwart^ Perry and^^Bcreh 
"Synthetic Detergents and Surfactants , yoit. 95 
II, 1958. Furthermore, fiHers such as sodiimi 
sulphate, perfinnes, germiddes, hydrotropcs, 
opacifiers, solvents, fluorescer^ foam- 
depressors, stabilizing agents for liquids and 
colouring material may also be present. The 100 
cellulolytic mzymes may also be incorporated 
in normal rinse-conditioning products of which 
examples are described in Chemistry and In- 
dustry, July 1969, page 905. 



Example 1. , 105 

The following comparative test was carried 
out An aqueous buffer soiudon with pH 5 
was prepared from 10.6 g dtric acid mono- 
hydrate and 18.3 g monosodium dihydrogen 
orthopho^hate IH^O, 5 g pieces of an «c- 110 
trmely har* cotton terry towellmg (doth A) 
were soaked for a weekend m 200 ml portions 
of the aqueous solution at 30°C in the presence 
of additive as given below. 
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Qotfa 



Detetgent 



Eozyme 



0.1 g secondary Cu-is alcohol 
condensed with 9 moles of 
ethyleneozide 



0.1 g secondary Cji-is alcohol 
condensed with 9 moles of 



0.2 g cellulase 
(MdcelaseP) 

0.2 g cellulase 
(Meioelase P) 



The dothcs were rinsed in riHmtng tap water 
and dien he^ to 80°C for 30 nunutes and 
assessed for softness feeinig them. Hie 

5 results given in the onier of decreased soft- 
ness were D>C>B>A. Qodi D was the 
softest, and Ckoh A the hardiest The above 
test was r^eated with conditimis identical to 
those used for tesc-pieoe D, with the exccpdan 

10 that the ceMase solution used in diis test, 
Di, had been preheated to 80<'C for 30 min- 
utes to destroy the enzymes. After drying the 
test-pieces, D felt agmficandy softer dian Di. 

Example 2. 

15 Two 5 g test-pieces of a napkin wluch had 
b?fn wash^ many dmes in an automatic wadi- 
ing machine were compared m the following 
way: test-pkce C was soaked for a week- 
end in 200 ml of the buffer sohidcm of Es- 

20 ample 1, with the addition of 0.2 g cdlulase 
fMeioelase P), and test-ptee Q in the birffer 
solution ondy. After rinsing m running tap 
water, and heatk^ to 80<'C far 30 minuoes to 
dry, the cdlutaseHbreaxed te^-plece C feh: con- 

25 sideaii^ly softer than the costniltest-ineoeCi. 

Eyampie 3. 
Four types of new ctrttcm towels A, B, C and 
D were wa^ed fflice wMi a coovendooal 
heavy-duty oontrotted sudsk^ d^ogpit com- 

30 postion') in a dnim-iype washing madbine. 
Thereafter, the ^iwels wece cut m two^ and 
hsM of each towel was washed a furdier 
12 times without the wadiing product udng 
the main wash cyde sod not the pre-wash 

35 cyde of the washing madune, 

A 5 g tea:-piece of eadi type of towd that 
had been washed 13 times was tmted widi 
200 nd portions of the buffer sdution of Ex- 
ample 1 wtdi 0 mg, 50 mg, 100 mg, 150 mg 

40 and 200 mg of ceBulase (iVidcdase P), either 
at 30° for 66 hoars or at 40^C for 18 horns. 
Thereafter, the test-pieces were rinsed in an 
aqueous roluticm of 5 g of the conveixdoeiail 
heavy-diHy detergent composition-* per Htre 

4*^ and then rmsed twice in water. 



In aH OSes the 40°C/18 hours treatment 
gave a softer dodi than da 30°C/66 hoitfs 
treatment. In boih series softness increased 
wxdi increasing enzyme oonoemiatdcHi. The 
treatmem: of the test-pieces at 40®C for 18 50 
hours with 200 mg cdtakse gave a very slighdy 
softer dofth than that treaied with 600 mg 
ceHuiass in a sdjsequeot similar test^ whidi in 
turn was consaderaUy superior to that treated 
with no enzyme at alL 55 

Example 4. 

The softenmg effect of 200 mg cdlulase 
{Meiccilase P) at pITa of 5, 6, 7 and 8 ot 
cotton towd test-pieces was assessed by wash- 
ing new towds end treatmg test-pieces of these 60 
\;(^hed towels widi the celhda^ solutum as 
m Example 3, at a temperature of SO^C for 18 
hours. The test-pieces were dried at 
20oC/65% R.H. on a line. 

At pH 5 a considerable softening effect was 65 
obtained; atpITs cff 6, 7 and 8 just detectaisle 
softening was cbcamed. The comparisons were 
made widi test-pieces treated at the snne pH's 
without enzymes. 



Exampie 5. 70 
A 40 g test-piece of a cotton towd Ml which 
had been wa^oi 13 tnnes was treated in a 
drum-type washh^ machine for 1 hour at 
50°C in a. buffer solution at pH 5 widi 2.7 g 
cdiidase (Mdcetese P). The madiine contamed 75 
20 Htres of waler, the enzyme concentratton 
thus be&ag 0.013%. A control dodi M2 was 
treated simMarly, but widioixt enzymes. After 
this pre^'m^ eadi dodi was washed widi a 
owivaitional heavy-duty detergent compos?- 80 
tion^' in a normal wa^ pn^ram followed by 
the nomial rui^g. The dodtes were dried on 
a line at 20®C/65% R-H. The cnzynw- 
treated dodi proved to be mudi softer than 
the ncm-oizyme-treated dodi. 85 

Five cm wide strips of the cbdies woe cut 
off and the breakix^ strajn was measured. 
The results are tsbulated bdow. 
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Towd No. 1 Towel No. 2 
Treatment Breakiog strain in Kg 



1 X washing with nonnal 35.61 
heavy-duty detergent 35 . 2 > 30 . 8 

composition^ 37 . 8 J 




1 X washing with normal heavy- 
duty detergent composition*) + 
12 further washes in water 

(dothB) 33.3 18^^ 

Qoth B again washed and 32.9") 32.41 

treated with cdlulasc in 32.4^31,8 32.0^31.5 

pre-wash cyde of washii^ 29. 4J 31 -4j 
machine 



C Qoth B again washed but 33 

without cellulase in the 30 

prewash cyde of washing 33 

tnflchine. 



.8*1 34.81 
.3^32.5 35.4 ^31. 

.3j 26.8J 



^probably due to unknown malfunctioning of madiine during test 

These tests indicated that the loss in scraigdi softenipg as with 0.2 g Mcicdase P was ob- 

one would expect accompanymg tiie cellulase tained. 

treatment was either small or zero. In an Example 7. 

5 additional test, 55 g cotton (13 times washed) The test artides were four cotton towels 20 

was treated for 1 hour at 50^C in the wash- that had been harshened by 14 washes m a 

ing machine with 2.7 g ceHuIase, buffered at dnim-iype washing machine. Two of the towete 

pH 5. No reduction in the degree of poly- were treated at 20**C with a convradonal rinse 

merization of cotton could be found. cxmditioaer** in aqueous sohidon for 10 mm- 

utes. The liquor to dodi xatio was 7: 1 and 25 

IQ Example 6. the chydi to rinse condittODer ratio was 70: 1. 

Example 4 was repeated (temperature After Ime dirying these artides (A) were sub- 

50°C, soaking time 18 horn's: pH 5, drying at stantiaily softer than the two arddes (B) 

20'=*C/657o R.H.) with 0.08 g cellulase ex which had not been treated with Ae conven- 

Mett* (activity 20 mU/mg), 3.4 g cdltdasc tional rinse condirioocr. . ^ ^ ^ 

15 C 7377 ex Sigma or 3.4 g cellulase 36 con- The test proceeded as follows m the drum- 

centmted ex Rohm and Haas. The same type washing machine: 
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Test articles 



Pre-wash 



Main wash 



Rinse 



A Towek treated with 
oonventioDal imse 
conditioner (fairly soft) 

B Toweb not treated 
with conventional 
rinse conditioner (harsh) 



Buffer 



Buffer + 
MeicelaseP 



The conditions in this test were as follows: 
Pre-wash 



Wdghtof artides 

Buffer 
(pH=5) 

Meicelase P used (test B) 
Duration/Temperature 

Main wash 



Normal programme 
Rinse 

Normal programme. 



conventional heavy- 
duty detergent 
composition 



Waisr 



Water 



325g 

51 .5 g dttic add monohydrate + 
9i.5gNa8HPO4.2H8O 

20g 

15 min heating fitom cold to 
SO'^C. then 45 min at 50X. 



130 g conventional hea^-duty 
detergent composition') 



At the end of the test the two artides B 
were assessed by tlrree mdependent observers 
as being softer than tlie two artides A. 
5 This experiment demonstmted that the 
softening effect obtained widi the cdJvdol]^ 
enzymes is more persistent than that obtamed 
with a conventional xii^ conditKHung pron 
duct 

10 *'T1k conventional rinse conditiamng (=: fabri c 
softening) produxx oontained the folkwmg 
constituents: 

2L 

di-tallow dimethylammomum 
15 chloride ^ 2.5 

a cationic fatty add amide derivative, 
known under the trade name 
Ceranine HC 2.5 
dtrk: add 0.25 
20 colouring material^ pecfume, water q.s. 
<)Tlie conventional heavy-duty deteigent com- 
positi<Hi was: 



sodium dodccylbenzenesulphonate 

nonyljAemil condmsed widi 14 moles 25 

of ediyiene cfsdd^ 3 
coconut faxcy acki diethanotamine 1.2 
sodhnn steaxate 33 
sodium trq*Dsphate 32 
sodiiHU ^t-^ii j ^ty 3.7 3U 
sodium sdfdiate 9A 
sodhim caiTboxymethylcellidose 1*0 
sodium perborate 30 
fluorescer, sequestering agenl^ per- 
fume, moisture, etc q a 35 



Example 8. 
The test ^tides were cotccm towek that had 
been harshened by 14 wash^ hi the drum- 
type washing machine. Four pairs of artides 
were treated in the waiting machine with lao- 40 
ducts as in<£caced below: 
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Article 



MeioelaseF 



Conventional rinse 
conditioner 



A 
B 
C 
D 

The conditions were as follows: 
weight of test articles 
weight of ballast articles 
buffer solution (pH = 5) 

duration/temperature 



20g 
20g 



42g 
42g 



325 g 

3kg 

51.5 g citric add 
monohydrate + 
9i.5gNa2HPO4.2H2O 

15 min to 50**C. then 
45 min at 50'»C 



10 



15 



At ihc end of the treatment the artides were 
mnoved fnnn the machine and dried on a line. 
The four pairs of articles were ranked by three 
dbsmers in order of aicreaai^ softness, with 

Qoth 



1 being assigned to the harshest cloth and 4 
being assigned to the softest cloth in each of 
the two series. 
Resito: 

Rank totals 



A 
B 

C 
D 

It was concluded that die enzyme was effec- 
tive for softening and that the combmation 
enzyme/conventional rinse conditioner was 
appaiendy sapenor to ekher atone. 



6 

9 
22 
19 

Example 9. , 20 

Cotton towels larshflied by 10 washes in a 

drum-type wadiing machine were used. 
These articles were then treated in me 

wasWng machine with the following jMwlucts : 



Artide 



Pie-wash 



Main wash 



Rinse 



n 



III 



Buffer^ pH 5 (dtrate/ 
phosphate) 

15 g conventional rinse 

product*) 

2 g Meicdase F 

volume of solution 181 

Buffer, pH 5 (dtrate 
phosphate) 

15 g conventional rinse 
product 1) 

volume of solution 181 



Buffer (pH 5 using 
dtrate/phosphate) 
volume of solution 181 



130 g conventional 
heavy-duty 



composition^ 



130 g conventional 
heavy-duty 
detergent 
composition ^ 



130 g conventional 
heavy-duty 
detergent 
composition ^ 



(a) - 

(b) 42g 
convennonal 
rise 

product*) 

(a) ^ 

(b) 42g 
conventional 
rinse 

product*) 
42g 

conventional 
rinse 

product *) 



8 



1,368^99 
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For arrides I (a), II (a) and III the normal 
pTfr-wash, mam waki and rmse cydes of the 
washing nmdime were used, widi 3 kg ballast 
Arddes I (b) and II (b) were obtamed by 
5 taking pieces of arrides I (a) and II (a) 
and treating these pieces with the convaxdonal 
rinse oondidoner and b^last goods in an addi- 
tional rmsc in the wa^iing madnne. 
All arrides were IsR^dried and fdt to 
10 assess scrftness. Tlie results were: 

(i) n (b) and lU were of similar softness, 
indicating that the use of the conven- 
tional rinse conditioner in the pre-wash 
had no big influence on the fnal sdtoess 
15 at the end of the washmg process. 

(if) I (a) was softer than II (aX lowing 
that the ce^tihse in the pre-wadi has a 
screening efifect which does last through 
the mam wash. Qodi I (a) was, however. 
20 not as soft as doth III. 

(Hi) II Cb) was softer than II (a) and I (b) 
was softer than I (a). Thus, as expected, 
the amveotional rmse coiwiitionfir 
softened in the rmse and moreover 
25 softened an arride which had previously 

been treaied whfa oelluhse. 
(iv) I (b) was substantially softer riian n (b), 
indicatmg that the cdlidase treatment m 
the pre-wash and the convendonal rinse 
30 conditioning treatment; in the rinse of 

dodi I (b) were both comriburihg to the 
softness of this cbth. 

Example 10. 
Buffer solutions com&niii:^ 2.04 g dtttc 



add and 3.66 g NajHPO.^HiO in 200 nd 35 
water were prepared. 200 mg cdhikse (Meioe- 
lase P) was (h'ssolved in this solution. Four 
pieces of Krefdd Standard cottxm test pieces 
(totd 10.5 g), about 6 cm wide, ami 25 cm 
long, were slokca with the buffer soluricms at 40 
40°C auromaricaHy. Each day the doth 
samples were placed in fresh bi^cred Meioe- 
lase P sohoioits, as it had been found tlmt after 
24 hours under these conditions only 40% <^ 
the original enzyme acdviiy remained. The 45 
incubation tim^ were 0, 1, 3 and 7 day^ and 
the doths <in qua<h^licatje) were toced for 
Stta^ wah the W.PJVi. Typt ZT 100 
mactoe from V.RB. Thiirii^er Indu^e- 
werke. The stretching speed was 9mm/second, 50 
and the distance between the damps was 10 
OIL There was a linear oorrektion betwon 
loss in strength ami tmie» and die rate of 
loss of screi^th was 0.6% per hour. 



Exan:4>le 12. 55 
It has been demonstrated that beoer soften- 
ing is obtained widi higher Q co n ceiitmi<m, 
if the Cx is kq>t constant. 

At 3 tK]uor/dodi ratio of 40:1, pieoes of 
har^ cotton were soaked in buffer solutions at 60 
pH 5 ovennght The initial temperature was 
50^C. After soaldng, the arttdes were linsed 
with an aqueoiB sodution contaimi^ 5 g/1 a 
convenrioixai heavy-duty detei^gent" and then 
thoroughly with t^ water. They were finally 65 
dried at 20*^/65% RH. 



Results 



Enzyme (% by wdght of 
buffer solution 



_ order for softness Relative 
(1 Bs softest; 4 harshest) C content 



pa)0.1%MeicdaseP 

b) 0.02% „ 

c) 0.1% Kodi Ii|^t enzyme 
0.015% « « „ 



1 
2 
3 
4 



5 
1 
30 
4.5 



a) and d) contained piactioally the same 
amount of Cx, and for comparison purposes 
70 b) and c) were also included is this test series^ 
in which c) contained sbL 30 times as much 
Cx as b). b) stiU ranked softer than c). 

Example 12. 
New cotton towek vrere vrashed once m a 
75 (4 kg) drmn wa^m^ machine using 100 g of 
the ooavemionad heavy-duty determent com- 
posm<»i'' in the noma} pre-virash cyde and 
100 g inthe nonnal main wa^ cyde. 
Half of these towels were dried and reserved 



(doths eadi wel^ting 130 g). The other 80 
half were wa^Kd a further 25 times m the 
washing machine widiout detezgeat using die 
noimai main wash cycles. These doths were 
coded G, and each wdi^ed 130 g. 

WasJtmg tests 85 

The W article and one G artide were placed 
togedier whh 3 kg of nonnaMy soHed waA 
goods in ihe drum of the madihie whidi was 
aUowed to proceed through 'die noimd pre- 
wash and main wash and rinse cyde. Seven 90 
such tests were done in paralld with seven 
different oombinaitioiis of pre-wash product 



1,368,599 



maa'n wadi pToduct, and rinse product^ as indi- 
f ffly yj bd»v7. When a rinse product was used 
it was addeid at the beghmmg of the hst rinse: 



At the end of eadi wadiing cycle the towels W 
and G were dried on a line. 14 repeat cycles 
were caniod out. 









sofkness ratings 


Pre-wash 


Main wash 


lunse 


W 


G 


conventional heavy- 
duty detergent 
GonqK)sition^ 


conventional 
heavy-duty 
detergent 
composition ^ 




0 


-2 


conventional heavy- 
duty detergent 
composition^ 


conventional 
heavy-duty 
detergent 
composition 


conventional 
rinse 

conditioner ^) ^ 


3 


3 


buffer (pH of 5) 
volume of solution 221 

<v>p taming 51.5 g citric 

add 91 .6g NaH^ VOfiHfi 


conventional 
heavy-duty 
detergent 
composition *) 


— 


2 


2 


buffer + 2 g enzyme 
(as above) (as above) 


conventional 

heavy-duty 

detergent 

(AMUpUBMllUll J 


— 


5 


5 


buffer + 20 g enzyme 
(as above (as above) 


conventional 
heavy-duty 
detergent 
composition ^ 




8 


6 


buffer + 2 g enzyme 
(as above) (as above) 


conventional 
heavy-duty 
detergent 
composition ^ 


conventional 
rinse 

conditioner ^) * 


10 


7 



3k)nly 1/1 .7 of the recommended concentration was used (le. 25 g in the rinse) 

rating: 1 = fed ofthe 25 times washed doth (harsh) 10 = fed oftiie once washed doth (soft) 



Example 13. 
In a drum-type wadiing machine, using its 
10 ttomial prc^^ranmie, 3 kg dirty wash goods 
and harsh cotton towds which had besen 
washed 14 tknes were laimdered. 

In experiment A, a pre-wash product was 
used of itie following composition: 

15 80 g sodium sulphate 
20 g Mercdase P 

10 g sec. Cn_i5 alcohol condensed with 9 

moles *of ethylene oxide 
20 g benzok add. 

20 The pH at tiie eiKi of pre-wash was 4.9. 
The solution vohime was 22 1. In the mam 
wash 180 g of the conventional heavy-duty 
deteigqnt composition*' was used. The pH at 
the end of the main wash was 9.4. The wash 

25 goods and towd were rinsed with tap water 



and dried od a Hne. In experiment B, the pre- 
wash was carried cm with 60 g of the craven- 
tional heavy-duty detergent composition^* (pH 
at the end of the pre-wsadi was 9.4) and^thc 
main wash witii 150 g of the same product 
(end pH 9.6). . ^ 

The rinse was carried out m tnc nonnaa 
rinse cycle witii tap water and the wash good 
and towel were dried on a line. 

The towel in Experimmt A f dt noticea2»y 
softer after washing than in Experiment B. 

WHAT WE CLAIM IS : — 

1. Metiiod for reducing the rate at which 
cottonrcoittaining fabrics become harsh or 
reducing the harshness of such fabrics com- 
prising applying ceHtdolytic enzymes as here- 
in before defin^ to the fabrics. 

2. Meriiod accordmg to Chiim 1, >«toeHi 
the ceUulolytic enzymes are applied in a soak- 
ing process. 



30 



35 



40 



45 



10 



U68,599 
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3; Method according to Oiamn 1, wherem 
tile ceiluldycu: enzymes are qipiied in a rinse 
process. 

4. Method acooixiling to Oanns 1 — 3, where- 
5 in fimgal cettulolytic enzymes are appfied in 

an aqueous liquw widi an actil pH vaJue. 

5. Method accordii^ to Ctoim 4, wherein the 
pH YBlue of tlie aqueous Hquors is 5. 

6. Method accordmg to Qaim 1, whcrdn 
10 the fatnics ait treated with cellutolydceiKymes 

in a pre-«oaking step, wadiod, and subsequently 
rinsed with a rinse comditkmer. 

7. A method as daimed in Qaim 1, siAstan- 
tia% as heidn de9aid)e£ 

15 8. A oomposkioa for use in ai mediod 
aoconlmg to Qaims 1 — 7, said composition 
comprising a celkiloLydc aizyme as herein- 
before de&ied, and a detergent active material. 
9. A compositioa according to Qaim 8, 

20 wherein die deteigoxc active material is a 



cationic decer^nt active material. ■ 

10. A composidcBi acconHng to Qaim 8, 
wherein die deter ge nt active material is a nmt- 
ioDsc deteigent active material. 

11. A composition according to Qaans 25 
8 — 10, whereon the oeMolytic enzj^ com- 
prises a fung^ celhikrfytic enzyme, said com- 
posjdon having an acid pH value. 

12. A conqxBitron according to Qaim 11, 
wherein the composition has been buffered at 30 
an acid pH vahie by means of citric acid. 

13. A cQmposition according to Qaim 12, 
wherein the composition has been buffered at 
an acid pH va^ by means of fumaric or 
benzoic add, 35 

14. A annpositkm as claimed m Qaim 8, 
subscandaily as described in any of Examples 
ID and 13A. 

B. C ROSCX)E, 
Qiartered Paiteot Agoit 
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